Effects of the dipeptidyl peptidase-IV inhibitor ASP8497 on glucose tolerance in animal models of secondary failure.
Sulfonylureas promote insulin secretion and potently lower blood glucose levels, however, they induce hypoglycemia and undergo a reduction in efficacy when administered long-term (secondary failure). The dipeptidyl peptidase (DPP)-IV inhibitor ASP8497, (2S,4S)-4-fluoro-1-({[4-methyl-1-(methylsulfonyl)piperidin-4-yl]amino}acetyl)pyrrolidine-2-carbonitrile monofumarate, inhibits the degradation of glucagon-like peptide-1 (GLP-1), an incretin hormone, and promotes insulin secretion in a glucose-dependent manner. ASP8497 is therefore less likely to induce hypoglycemia and less likely to show reduced efficacy even after repeated administration. Here, to determine whether or not ASP8497 improves glucose tolerance in Zucker fatty rats, we examined the effects of ASP8497 and gliclazide, a sulfonylurea, on glucose tolerance after repeated administration. We also developed an animal model of secondary failure using streptozotocin-nicotinamide-induced diabetic mice. ASP8497 (3mg/kg) improved glucose intolerance in Zucker fatty rat without any attenuation (blood glucose AUC: P=0.034 vs. vehicle) while gliclazide (10mg/kg) did not (P=0.916 vs. vehicle). Furthermore, ASP8497 (3, 10mg/kg) was found to effect glucose tolerance dose-dependently (3mg/kg: P=0.230, 10mg/kg: P=0.003 vs. glibenclamide (10mg/kg)) by enhancing insulin secretion in mice inadequately controlled with glibenclamide. Our results suggest that ASP8497 may be effective even in patients with secondary failure who are unable to maintain satisfactory glycemic control using sulfonylureas.